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Preface

Liquid crystals make today’s modern world of technology possible. Flat-screen TVs,
lightweight laptop computers, cellular phones, automotive dashboards, and a wide
variety of electronic instrument panels all have liquid crystal displays (i.e. ‘LCDs’)
embedded in their construction at some level. When you make copies at the office, a
liquid crystal display provides the interface between you and the copier. When you
watch the local morning talk show while pacing anxiously in the dentist’s waiting room,
you are probably watching a light-weight, wall-mounted liquid crystal monitor to get
your information. When you pull out your cellphone to show friends and relatives selfies
from your latest vacation, be sure to thank the technologies buried within the phone’s
liquid crystal screen for the rich colors and clear images that you see.

Practically every display technology in use today relies on the flat, energy-efficient
construction made possible by liquid crystals. These displays provide visually-crisp,
vibrantly-colored images that a short time ago were thought only possible in science
fiction. Although liquid crystals are known mainly for their use in display technol-
ogies, they also provide many diverse and useful applications: adaptive optics, electro-
optical devices, films, lasers, photovoltaics, privacy windows, skin cleansers and soaps,
and thermometers [1–4]. The striking images of liquid crystals changing color under
polarized lighting conditions are even on display in many museums and art galleries—
true examples of ‘science meeting art.’ Although liquid crystals provide us with
visually stunning displays, fascinating applications, and are a rich and fruitful source
of interdisciplinary research, their full potential may yet remain untapped.

At the Tate Liverpool Museum of British and International Modern and Contemporary Art, the exhibit
‘Liquid Crystal Environment,’ is made by placing thermotropic liquid crystalline samples on five projectors
fitted with polarizing filters and projecting their images onto two walls. The slides are heated and cooled to
induce phase changes within the samples. The slides are also rotated atop their projectors. The phase changes
and rotation of the samples are accompanied by vivid shifts in color that create the illusion of movement.
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This book stems from the introductory section of my PhD thesis titled,
‘Oligomeric Liquid Crystals: Viscoelastic Properties and Surface Interactions’ [5].
Although the experimental techniques explored in the thesis focused on measuring
the impacts of the molecular length and shape on the elastic deformations of various
liquid crystalline systems, its introduction provides a solid foundation of liquid
crystals for the novice investigator. When the thesis was written, the introduction
nicely summarized the basic underlying physics, classifications, and properties of
these fascinating systems … today, it still does. Thus, I have taken this material,
updated the content and diagrams, and packaged it into this introductory-level text.
Finally, I highlight that two entirely new features have been added to the treatment.
First, like any specialized field of study, research into liquid crystalline systems has
its own lexicon. Thus, the etymology of all newly-defined, specialized terms has been
included in this text. Research shows that students learn and retain information
when such words, especially in STEM-fields, are accompanied by etymological and
historical origins. Personally, I simply find that knowing the roots of new
terminology, especially as I attempt to absorb the nuances of a new field of study,
makes for a richer and more meaningful learning experience. Secondly, given the
growing popularity and utility of liquid crystals, I have added a final section on the
experimental techniques used to probe these systems.
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